Mechanics have increasingly been found to play a role in biological processes, affecting tissue behavior during homeostasis and disease. Due to this, many studies in biology have begun to incorporate not only traditional biochemical approaches but also biomechanical ones. The study of the physical forces generated or sensed by cells, leading to changes in their characteristics or function, has been termed mechanobiology. This textbook is a comprehensive review of the methods and physical concepts used in current studies of mechanobiology.

The intended audience of the book is graduate students and advanced undergraduates in the fields of mechanical and biological engineering. The authors assume that the reader has a basic background in engineering mathematics, including calculus, ordinary differential equations, and linear algebra. Very basic knowledge of chemistry is also assumed, although no background in biology is needed. It is aimed more at those engineering students who want to explore biological phenomena with mechanical principles. Someone with not much knowledge of physics might find it hard to follow the equation derivations and problem solving. The biology is very basic, and the book would be less useful to a biologist new to the field of mechanics who might get a more relevant write up of these techniques in a biology journal review.

The book is written in an informal conversational style, which makes it easy to read and follow, but also makes it difficult to jump to a section and quickly read up on a specific topic. It seems more an introduction to the field and less a reference book to occasionally look up something. However, there are quite a few problem examples where the reader is taken through the derivation of the solution, which may be helpful to refer to during experimental setup and analysis.

Overall, this book touches on all the main current techniques used to apply force to cells and to measure the forces exerted by cells. While these methods are not described in detail, the physics behind them is well explained and derived. Additionally, it puts forth current ideas for how these forces may be transmitted to cellular machinery in order to change protein expression and otherwise modify cell activity. The book sets up a good context for why one would want to study mechanobiology and gives some good tips for designing an experiment, taking into account the fundamental differences in biology and engineering practices.

Each chapter ends with key concepts and problems to solve. Solutions to these problems can be found in online material, along with simulations, figures and videos that supplement the text.
